89/2172004 13:48 7137880044 



AppUcatioaNo,: 09/729,557 
Response dated: September 21, 2004 
Reply to Office Action of: May 20, 2004 



SOUTHWEST PATENT SVS 



PAGE 



AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in 
the application: 

Listing of Claims: 

1 . (Currently Amended) A process to polymerize one or more olefin(s) in the 
presence of a catalyst composition comprising combining a solid or a slurry 
comprising one or more bulky ligand metallocene catalyst compounds, a 
support and or one or more activator(s) with a solution comprising one or 
more phenoxide catalyst compounds, and thereafter, introducing the 
combination into a polymerization reactor, wherein at least 50% of said one or 
more metallocene catalyst compounds and at least 50% of said one or more 
phenoxide catalyst compounds are deposited in or on said supp ort. 

2. (Original) The process of claim 1 wherein the slurry comprises a supported 
alumoxane and or a supported modified alumoxane, 

3. (Currently Amended) The process of clam 1 wherein the slurry is formed by 
combining a supported activator with a liquid and a bulky ligand metallocene 
catalyst compound. 

4. (Currently Amended) The process of claim 1 wherein the slurry comprises a 
supported catalyst system comprising a bulky ligand metallocene catalyst 
compound, an activator and a support. 

5. (Currently Amended) The process of claim 4 wherein the supported catalyst 
system is prepared by combining the bulky ligand metallocene catalyst 
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compound, the activator and the support in a solvent and thereafter removing 
the solvent. 

6. (Original) The process of claim 4 wherein the supported catalyst system is 
prepared by combining the catalyst compound, the activator and the support in 
a solvent and thereafter spray drying the mixture. 

7. (Original) The process of claim 1 wherein after combination at least 50% of 
the catalyst compounds are deposited in or on the support. 

8. (Original) The process of claim 1 wherein after combination at least 80% of 
the catalyst compounds are deposited in or on the support. 

9. (Original) The process of claim 1 wherein the activator comprises a non- 
coordinating anion or an ionizing compound. 

10. (Original) The process of claim 1 wherein the activator comprises one or more 
from the group consisting oft trimethylammonium tetraphenylborate, 
triethylammonium tetraphenylborate, tripropylammonium tetraphenylborate, 
tri(n-butyl)ammonium tetraphenylborate, tri(t-butyl)ammonium 
tetraphenylborate, N,N-dimethylanilinium tetraphenylborate; N,N- 
diethylanilinium tetraphenylborate, N,N-dimethyl-(2,4,6-trimethylanilii]dura) 
tetraphenylborate, trimethylammonium tetrakis (pentafluorophenyl)borate, 
triethylammonium teirakis(pentafluorophenyl)borate, 
tripropylammonium tetrakis(pentafluorophenyl)borate, tri(n-butyl)ammonium 
tetrakis(pentafluorophenyl)borate, tri(sec-butyl)ammonium tetrakis 
(pentafluorophenyl) borate, N,N-dimethylanilinium 
tetrakis(pentafluorophenyl) borate, N,N-diethyIanilinium 
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tetrakis(pentafluorophenyl) borate, N,N-dimethyl-(2 ? 4,6-t^ 
tetraki$(pentafluorophenyl) borate, trimethylammonium tetrakis-(2,3,4,6- 
tetrafluorophenylborate triethylammonium tetrakis-(2,3,4,6-tetrafluorophenyl) 
borate, tripropylammomumtetrakis<^^^ borate; tfi(n- 

bmyl)aramonium tetrakis^2,3 # 4,6-tetrafluoro-phenyl) borate, dimethyl (t> 
butyl)anoraonium tetrakis-CZ^^^etrafluorophenyl) borate, N,N- 
dimethylanilinium tetrafcU-(2,3,4,6-tetrafluorophenyl) borate, N,N- 
diethyianilinium tetrakis-(2 7 3,4,64etrafluoro-phenyl) borate, and N,N- 
dimethyl^^e-trimethylaral™^ 

di-(i-propyl)ammonium tetrakis(pentafluorophenyl) borate, and 
dicyclohexylammonitun tetrakis(pemafluoropherryl) borate, triphenyl- 
phosphonium tetrakis(pemafluorophenyl) borate, tri(o-tolyl)pbosphonium 
tetrakis(pentafluorophenyl) borate, and tri(2,6-dimethylphenyl)phosphonium 
tc4rakis(pentafluorophenyl) borate. 

1 1 . (Currently Amended) The process of claim 1 wherein the bulky ligand 
metallocene catalyst compound is represented by the formula: 



where M is a Group 3 to 12 metal or a lanthanide or actinide element, 
L A , L B and L c are each independently bulky ligands selected from the group 
consisting of cyclopentadienyl ligands, cyclopentaphenanthreneyl ligands, 
indenyl ligands, benzindenyl ligands, fluorenyl ligands, octahydrofluorenyl 
ligands, cyclooctatetraendiyl ligands, cyclopentacyclododecene ligands, 
azenyl ligands, azulene ligands, pentalene ligands, phosphoyl ligands, 
phosphinimine, aminomethylphosphine ligands, pyrrolyl ligands, pyrozolyl 



or 



or 



lA^MQn 

L A AL B MQ ] 
L c AJMQ n 



(D 

(n) 
(in) 
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ligands, carbazolyl ligands, borabenzene ligands, B-diketiminate ligands, 
fullerenes and hydrogenated versions thereof, 
each Q is independently a leaving group, 

A is a bridging group containing at least one Group 13 to 16 atom, 
J is a heteroatom ancillary ligand, and 
n is 0, 1 or 2, 

in formula HE, M is bound to L c and J, and A is bound to L° and J. 

12. (Currently Amended) The method of claim 1 wherein the bulky ligan d 
metallocene catalyst compound is represented by the formula: 

L D MQ 2 (YZ)X fl 

where M is a Group 3 to 16 metal, 

L D is a bulky ligand that is bonded to M selected from the group 
consisting of selected from the group consisting of cyclopentadienyl 
ligands, cyclopentaphenanthreneyl ligands, indenyl ligands, benzindenyl 
ligands, fluorenyl ligands, octahydrofluorenyl ligands^ 
cyclooctatetraendiyl ligands, cyclopentacyclododecene ligands, azenyl 
ligands, azulene ligands, pentalene ligands, phosphoyl ligands, 
phosphininrine, aminomethylphosphine Hgands, pyrrolyl ligands, 
pyrozolyl ligands, carbazolyl ligands, borabenzene ligands, B- 
diketiminate ligands, fullerenes and hydrogenated versions thereof; 
each Q is independently bonded to M and Q%(Y2) forms a unicharged 
polydentate ligand; A or Q is a univalent anionic ligand also bonded to 
M; 

X is a univalent anionic group when n is 2 or X is a divalent anionic 
group when n is 1; n is 1 or 2. 
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13. (Currently Amended) The method of claim 1 wherein the bulky lignnd 
metallocene catalyst compound is represented by the formula: 

((Z)XAt(YJ))qMQn 

where M is a metal selected from Group 3 to 13 or lanthanide and attitude 
series of the Periodic Table of Elements; Q is bonded to M and each Q is 
a monovalent, bivalent, or trivalent anion; X and Y are bonded to M; one 
or more of X and Y are heteroatoms; Y is contained in a heterocyclic ring 
J, where J comprises from 2 to 50 non-hydrogen atoms, Z is bonded to X, 
where Z comprises 1 to 50 non-hydrogen atoms; t is 0 or 1; when t is I, A 
is a bridging group joined to at least one of X, Y or J, q is 1 or 2; n is an 
integer from 1 to 4. 

14. (Original) The process of claim 1 wherein the phenoxide catalyst 
compound is represented by the formula: 
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R 1 Qn-2 




R2 R3 

wherein 

R 1 is hydrogen or a C 4 to Cioo group and may or may not also be bound to M, 
and at least one of R 2 to R 5 is a group containing a hetcroatom, the rest of R 2 
to R 5 are independently hydrogen or a C\ to Cioo group, and any of R 2 to R 3 
also may or may not be bound to M, 
O is oxygen, 

M is a group 3 to group 10 transition metal or lanthanide metal, 
n is the valence state of the metal M, 

Q is an alkyl, halogen, benzyl, amide, carboxylate, carbamate, thiolate, 
hydride or alkoxide group, or a bond to an R group containing a heteroatom 
which may be any of R 1 to R 5 . 

1 5. (Original) The process of claim 1 wherein the polymerization reactor is a gas 
phase polymerization reactor. 

16. (Original) The process of claim 1 wherein the polymerization reactor is a 
slurry phase polymerization reactor. 

17. (Currently Amended) The process of claim 1 wherein the bulky ligand 
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metallocene catalyst compound is selected from one of the group consisting 
of: bis(cyclopentadienyl)titanium dimethyl, 

bis(cyclopentadienyl)thanium diphenyl, bis(cyclopaitadienyl)zirconium 
dimethyl, bis(cyclopentadienyl)zircoiuum diphenyl, 
bis(cyclopentadienyl) hafiiium methyl and diphenyl, 
bis(cyclopentadienyl)titanium di-neopentyL, 
bis(cyclopentadienyl)zirconium di-neopentyl, 

bis(cyclopentadienyl)titanium dibenzyl, bis(cyclopentadienyl)zirconium 
dibenzyl, bisi(cyclopentadienyl) vanadium dimethyl, 
bis(cyclopentadienyl)titanium methyl chloride, 
bis(cyclopentadienyl)titadutn ethyl chloride, bis(cyclopentadienyl) 
titanium phenyl chloride, bis(cyclopentadieny!)zirconium methyl 
chloride, bis (cyclopentadienyl)2irconium ethyl chloride, 
bis(cyclopentadienyl)zirconium phenyl chloride, 
bis(cyclopentadienyl)titanium methyl bromide, 
Cyclopentadienyl titanium trimethyl, cyclopentadienyl zirconium 
triphenyl, 

cyclopentadienyl zirconium trineopentyl, cyclopentadienyl zirconium 
trimethyl, 

cyclopentadienyl hafiiium triphenyl, cyclopentadienyl hafnium 
trineopentyl, 

cyclopentadienyl hafirium trimethyl,pentamethylcyclopentadienyl 
titanium trichloride, pentaethylcyclopentadienyl titanium trichloride; 
bis(indenyl)titamura diphenyl or dichloride, 
bis(methylcyclopentadie0yl)titanium diphenyl or dihalide, bis(l,2- 
dimethylcyclopentadienyl)titanium diphenyl or dichloride, 
bis( l,2-diethylcyclopentadienyl)titanium diphenyl or dichloride, 
bis(pentamethylcyclopentadienyl) titanium diphenyl or dichloride; 
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dimethyl silyldicyclopentadienyl titanium diphenyl or dichloride, 
methyl phosphine dicyclopentadienyl titanium diphenyl or dichloride, 
methylenedicyclopentadienyl titanium diphenyl or dichloride, 
isopropyl(cyclopentadiettyl)(fluorenyl)zirconium dichloride, 
isopropyl(cyclopenladienyl)(octahydro^ dichloride, 
diisopropyImethylene(cyclopentadienyl)(fluorenyi)zirconium 
dichloride, 

diisobutylmethylene(cyclopentadienyl)(fluoreioiyl) zirconium dichlorie, 
ditenbutylmethylene((^clopemadi^^^ dichloride, 
cyclohe?cylidene(cyclopetttadienylXfluorenyl)2irconium dichloride, 
diisopropylmethylene(2,5- 

dimethylcyclopentadienyl)(fluorenyl)zirconium dichloride, 
isopropyl(cyclopentadienyl)(fluorenyl)hafhiium(UcWori 
dipbenylmethylene(cyclopentadienyl)(fluoreiiyl)hafMum dichloride, 
diisopropylmethylene(cyclopentadienyl)(fluorenyl)hafium dichloride, 
diisobutylmethylene(cyclopentadienyl)(fluorMiyl)hafhium dichloride, 
ditertbutylmethylene(cyclopentadienyl)(fluorenyl)hafiiium dichloride, 
cyclohexylidene(cydopemadienyl)(fluorenyl)hafhium dichloride, 
dusopropyloiethylene(2,5^methylcyclopentadienyl) (fluorenyl)- 
hafhium dichloride, isopropyl(cyclopentadienyl)(fluorenyl)titanium 
dichloride, 

diphenylmethylene(cyclopentadienyl)(fluorenyl)titanium dichloride, 
dusopropylmethylene(c^clopeotadienyl)(fluorenyl)titanium dichloride, 
dusotoitylmei^lene(cyclopemadienyl)(^^ dichloride, 
ditertbirtylmethylene(cyclopentadienyl)(fluorenyl)titanium dichloride, 
cyclohexy!idene(cyclopentadienyl)(fluorenyl)titanium dichloride, 
diisopropylmethylene(2,5 dimethylcyclopemadieayl fluorenyl)titanium 
dichloride, racemic-ethylenebis(l-indenyl)ziixx)nium(W) dichloride, 



PAGE 13/21 * RCVD AT 9/21/2004 2:48:34 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/4 * DNIS:8729306 * CSID:7137800044 * DURATION (mm-ss):0M8 



09/21/2004. 13:48 7137800044 



Application No.: 09/729,557 
Response dated: September 21 7 2004 
Reply to Office Action of: May 20, 2004 



SOUTHWEST PATENT SVS 



PAGE 14 



racemic-ethylene bis (4,5,6,7-tetrahydro-l-indenyl) zirconium (TV) 
dichloride, 

racemic-dimethylsilyl bis (1-indenyl) zirconium (IV) dichloride, 
racemic-dimethylsilyl bis (4,5,6,7-tetrahydro-l-indeayl) zirconium (IV) 
dichloride, rac^mic-l 9 l,2,2-tetramethylsilanylene bis (1-indenyl) 
zirconium (TV) dichloride, racemic>l,l,2,2-tetrame^ bis 
(4,5,6,7-tetrahydro-l-indenyl) zirconium (IV) dichloride, ethylidene (1- 
indenyl tetramethykydopentadienyl) zirconium (IV) dichloride, 
racemic-dimethylsilyl bis (2-methyl-4-t-butyl-l-cyclopentadietty0 
zirconium (IV) dichloride, 

racemic-ethylene bis (1-indenyl) hafhimn (IV) dichloride, racemic- 
ethylene bis (4,5,6,7-tetrahydro- 1-indenyl) hafiium (IV) dichloride, 
racemic-dimethylsilyl bis (1-indenyl) hafaium (IV) dichloride, racemic- 
dimethylsilyl bis (4,5,6 7 7-tetrahydro-I-indenyl) hafnium (IV) dichloride, 
rac^mic-^l^^-tetramethylsilanylene bis (1-indenyl) hafnium (IV) 
dichloride, racemic-l 5 l,2,2-tetramethylsilanylene bis (4,5,6,7- 
tetrahydro- 1 -indenyl) hafnium (IV), dichloride, ethylidene (1-indenyl- 
2 7 3j,4,5-tetramethyl-l-cyclopeiitadienyl) hafnium (IV) dichloride, 
racemic-ethylene bis (1-indenyl) titanium (IV) dichloride, racemic- 
ethylene bis (4,5,6,7-tetrahydro-l-indenyl) titanium (TV) dichloride, 
racemic-dimethylsilyl bis (1-indenyl) titanium (IV) dichloride, 
racemic-dimethylsilyl bis (4, 5, 6,7-tetrahydro- 1-indenyl) titanium 
(IV)dichloride, 

racemio-l,l,2,2-tetramethylsilanylene bis (1-indenyl) titanium (IV) 
dichloride 

racemic-l,l,2,2-tetramethylsilanylene bis (4, 5,6,7^tetrahydro- 1-indenyl) 
titanium (IV) dichloride, and ethylidene (l-indenyl-2 > 3,4 ) 5-tetramethyl- 
1-cyclopentadienyl) titanium (IV) dichloride. 
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18. (Original) The process of claim 1 wherein the phenoxide catalyst compound is 
selected from one of the group consisting of: 
(#-methyl-3 t 5^i^bu^ 

bis(^^yI-3,5-di-^butylsdicylimino)zirconium(I^ 
bi$(AT-/s0-propyl-3,5K^ dibenzyl; 
bis(i^/~butyl-3,5-di-^ dibenzyl; 
bis(^-benzyl-3,5-di^bu1ylsalicylimino)zirw 
bis(N-hexyl-3 3 5-di^butylsato^ dibenzyl; 
bis(iV L phenyl-3,5^-f-butylsdicylimino)zir(x>nium(IV) dibenzyl; 
bis(A^methyl-3,5^i-^butylsalicyHmino)zirconium dibenzyl; 
bis(JV L benzyl-3 ? 5-di^butylsaUcylimino)zircom dichloride; 
bis(AT-ben2yl-3 ? 5-di-^butylsaUcylimino)zirconium(^ dipivalate; 
tasC^benzyl^S-di-/^ dipivalate; 
bis(^benzyl-3 t 5-di-/-butylsali^^ 
di(bis(dunethylamide)); 
bis(AT-/w-propyl-3,5^i-Nam 

bis(M7s©-propyl-3 5 5^-/^ctylsaH^ dibenzyl; 
bisCA^wo-propyl^S-di-O *, r^imethylbenzyl)saHcylirori^ 
dibenzyl; 

bis(A^-/5a-propyl-3,5-di-(l 1 '^imethylbenzyOsalicyUmino^ 
dibenzyl; 

bisCA^o-propyl^S-dHl \ r^limethylbenzyl)salicylimino)hafiiium(IV) 
dibenzyl; 

bis^-yj^butylO^-di^l^r-dimethylbenzyOsalicylimm 
dibenzyl; 

bis(AT-/5aobutyl-3,5-di-(r, I , -dimethylbenzyl)salicylimino)zirconium(]^ 
dichloride; 
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bis(iV^hexyl-3,5-dW 
dibenzyl; 

bis(AT-phenyl-3 7 5-di-(l \ 1 *-dimethylbenzyl)sriicyUm^ 
dibenzyl; 

bis(iV^-propy^ 
dibenzyl; 

bis(tf-benzyl-3 -/-butyl saHcylimino)zirconium(IV) dibenzy 1; 

bis(A^-bcnzyl-3-triphenylmethylsaUc^limino)zircom 

bi$(i^/5d-propyl-3 7 5-di-trimethylsilylsalicy dibenzyl; 

bis(7V-/5o-propyl-3 -(phenyl) salicy limino)zirconium(rV) dibenzyl; 

bis(^befl^l-3-(2\6Mw^ 

dibenzyl; 

bis(iV L beazyl-3<2^6'-di-phenyIp^ 

bis(#-benzyl-3-^butyI-5-methoxysaUcyl^^ dibenzyl; 
bis(2^2H-benzotriazol-2-yl)-4,6^ dibenzyl; 
bis(2-(2H-benzotriazol-2-yl>4,6-di-Namylpte^ 
dichloride; 

bis(2-(2H-benzotriazol-2-yl)^,6-d^ 

di(bis(dimethylamide)); bis(2<2H-ben2»triazol-2-yl)-4 7 6-di-(r,r- 
dimethylbenzyl)pheno^ide)zirconium(IV) dibenzyl; bis(2-(2H-benzotriazol-2- 
yl)-4,6-di-r-amylphenoxide)thanium(IV) dibenzyl; bis(2-(2H-benzotriazol-2- 
yl)^ 3 6-di-(l\r-diraethylbenzyl)phenoxide)titaiiium(^ dibenzyl; bis(2~(2H- 
benzotriazoI-2~yl)-4,6-di-( 1 \ r-dimethylbenzyl)phenoxide)titanium(IV) 
dichloride; bis(2-(2H-benzotriazol-2-yl)-4 > 6~di-(l M*- 
dimethylbenzyl)phenoxide)haffiium(IV) dibenzyl; (AT-phenyl-3,5-di-(r,r- 
dimethylbejx^l)salicylimmo)zirconhim(I^ tribenzyl, (N-{2 9 9 6 7 -di-iso- 
propylphenyl)-3,5-di-(l *, r-dimethylbenzyl)salicyUmino^ 
tribenzyl; (A^(2%6 7 -di»^<>-pTOpylphenyl)-3,5-di-(l 5 , 1 *- 
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dimethylbenzyl)^ tribenzyl; and Qf-(Ffi f -&-i30- 

propylphenyl)-3 > 5-di<l\l , ^imethylbenzyl)salicylimino)^ 

trichloride. 

19. (Currently Amended) The process of claim 1 wherein the bulky ligand 
metallocene catalyst compound comprises bis(2,4 

methylbutylcyclpentadienyl) zirconium dihalide and the phenoxide catalyst 
compound comprises bis(N-iso-butyl-3-t-butylsalicyclimino)zirconium 
(IV)dibenzyl. 

20. (Original) The process of claim 1 wherein prior to combination the solution 
comprises less than 1 weight percent activator. 

21 . (Original) The method of claim 19 wherein the activator comprises supported 
alumoxane. 

22. (Original) The method of claim 1 wherein the slurry comprises mineral oil 
and has a viscosity of about 130 to about 2000 cP at 20°C. 

23. (Original) The method of claim 1 wherein the combination of the solution and 
the shiny has a viscosity of about 130 to about 2000 cP at 20°C. 

24. (Original) The method of claim 1 wherein the solution does not comprise 
mineral oil and comprises up to 20 weight % of the combination of the 
solution and the slurry. 
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25. (Original) The method of claim 1 wherein the solution comprises mineral oil 
and comprises up to 90 weight % of the combination of the solution and the 
slurry. 

26. The method of claim 1 wherein the solution and the slurry are mixed for up to 
about 120 minutes prior to being introduced into the reactor. 

27. (Original) The method of claim 1 wherein the solution and the slurry are 
mixed for about 1 minute to about 60 minutes prior to being introduced into 
the reactor. 

28. (Withdrawn) A polymer produced by the process of claim 1 . 

29. (Withdrawn)A composition comprising a polymer of ethylene wherein the 
polymer has a density of 0.910 to 0.930 g/cc, a melt index of 0.3-2.0 dg/min, 
and a 15-35 [\sn thick film of the polymer has a 45° gloss of 60 or more, a 
haze of 7% or less, a dart impact of 600 g or more. 

30. (Withdrawn)The composition of claim 29 wherein the film also has a 
transverse direction tensile strength of 30 MPa or more. 

3 1 . (Witbdrawn)The composition of claim 29 wherein the film also has a machine 
direction tensil strength of 30 MPa or more. 

32. (Withdrawn)The composition of claim 29 wherein the film has a machine 
direction modulus of 150 MPa or more. 
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33 . (Withdrawn)The composition of claim 29 wherein the film has a transverse 
direction modulus of 1 50 MPa or more, 

34. (Withdrawn)The composition of claim 29 wherein the film has a machine 
direction Elmendorf tear of 180 g/mil or more. 

35 . (Wrthdrawn)The composition of claim 29 wherein the film has a transverse 
direction Elmendorf tear of 300 g/mil or more. 

36. (Withdrawn)The composition of claim 29 wherein the film also has: 
a transverse direction tensile strength of 30 MPa or more, 

a machine direction tensil strength of 30 MPa or more, 

a machine direction modulus of 150 MPa or more, 

a transverse direction modulus of 150 MPa or more, 

a machine direction Elmendorf tear of 180 g/mil or more, and 

a transverse direction Elmendorf tear of 300 g/mil or more. 
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